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DETAILED ACTION 

Information Disclosure Statement 

1. The references listed on the Information Disclosure Statements (IDS) 
submitted on February 1 , 2006 and June 21 , 2006 have been considered by 
the examiner (see attached PTO/SB/08). 

Priority 

2. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), 
which papers have been placed of record in the file. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

4. Claims 1 -3, and 6 - 11, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stenzel (US Patent 5,737,032) in view of Kehtarnavaz (US 
2003/0052978). 

Regarding claim 1, Stenzel discloses a digital automatic white balance 
device comprising: 

- a timing controller (50) for receiving a vertical synchronization signal and a 
horizontal synchronization signal of an input image inputted to the device, 
and producing a timing control signal (see figure 2 and col. 6, lines 12-23); 
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- an RGB multiplier (i.e. color space converter 36 which performs a three by 
three matrix multiplication with RGB gains) for multiplying input RGB 
image data inputted to the device by received RGB gains corresponding 
respectively to RGB channels (see col. 5, lines 53-57); 

- and a second YCbCr averaging unit (i.e. color space converter 44 for 
converting and obtaining averages image data) for converting output RGB 
image data outputted from the RGB multiplier to YCbCr image data, and 
then obtaining second YCbCr averages Y2avg, Cb2avg and Cr2avg of this 
YCbCr image data (see col. Line 65 to col. 6, line 11). 

Stenzel does not explicitly teach the elements of a first YCbCr averaging 
unit and an RGB gain controller. 

In same field of endeavor (digital automatic white balance), Kehtarnavaz 
teaches a system for generating automatic white balance via illuminant 
scoring autoexposure comprising: 

- a first YCbCr averaging unit (i.e. "color conversion") for converting 
input RGB image data inputted to the device to YCbCr image data, and 
then obtaining first YCbCr averages Y1avg, Cblavg and Cflavg of this 
YCbCr image data (see figure 2, [0035], and [0038]); 

- and an RGB gain controller (i.e. "white balance") for comparing the 
second YCbCr averages with predetermined target YCbCr averages, 
respectively, according to the timing control signal from the timing 
controller, and obtaining RGB gains, corresponding respectively to the 
channels, on the basis of the first YCbCr averages, according to the 
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compared result, and then providing the obtained RGB gains to the 
RGB multiplier (see figure 2 and [0043]). 

Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to modify Stenzel by utilizing the "color 
conversion" as a first YCbCr averaging unit and "white balance" as an RGB 
gain controller as taught by Kehtarnavaz. The motivation to do so would have 
benefit of using a controllable digital converter for altering the characteristics 
of a digitally encoded video signal with respect to gain, color, offset, threshold 
limits and the like, relating to both luminance/color differences and RGB 
encoding of the video signal (see col. 3, lines 7-1 3 of Stenzel). 

Regarding claim 2, Kehtarnavaz clearly teaches a first RGB-to-YCbCr 
converter (i.e. "color conversion" in figure 2) for converting the input RGB 
image data to YCbCr image data (see [0004]) and figure 2), and a first YCbCr 
averager (i.e. "white balance" in figure 2) for obtaining first YCbCr averages of 
the YCbCr image data from the first RGB-to-YCbCr converter (see [0044]). 

Regarding claim 3, Stenzel clearly teaches a second RGB-to- YCbCr 
converter (44) for converting output RGB image data to YCbCr image data 
(see col. 5, line 65 through col. 6, line 11), and a second YCbCr averager 
(e.g. filter) for obtaining second YCbCr average of the YCbCr image data 
from the second RGB-to-YCbCr converter (see col. 6, line 3-8). 

Regarding claim 6, Kehtarnavaz teaches the method operation of RGB 
gain controller changes Y/Cb/Cr steps on the basis of a predetermined coarse 
step (e.g. computing the closeness in hue of the prototype and the reference 
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colors; see [0043]), and then calculates the RGB gains (e.g. product between 
the prototype color vector and the reference color vectors are computed; see 
[0043]). 

Regarding claim 7, Kehtarnavaz teaches the method operation of RGB 
gain controller comparing the second YCbCr averages with the target YCbCr 
averages (e.g. compared to all the reference colors in that sector) (see 
[0043]), and changes the Y/Cb/Cr steps by adding or subtracting the coarse 
step to or from the Y/Cb/Cr steps on the basis of the compared result 
(computing the closeness in hue of the prototype and the reference colors) 
(see [0043], and then calculates the RGB gains (e.g. product between the 
prototype color vector and the reference color vectors are computed; see 
[0043]). 

Regarding claim 8, Kehtarnavaz teaches the method operation of RGB 
gain controller calculating the RGB gains on the basis of a predetermined AID 
conversion resolution, the changed Y/Cb/Cr steps, the first YCbCr averages, 
and the target YCbCr averages (e.g. the primary color gains are adjusted 
based on the average of the gains associated with the neutral colors of the 
Macbeth reference colors; see [0044]). 

Regarding claims 9, 10, and 11, these claims differ from claims 6, 7, and 8 
only in that claims 9-1 1 are the method operation within fine range where 
claim 6-8 are within coarse range. Thus they are analyzed as previously 
discussed with reject to claim 6-8 above. 
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5. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stenzel in view of Kehtarnavaz as applied to claim 1 , and further in view of 
Meyers (US Patent 6,486,889). 

Regarding claim 4, note the discussion of Stenzel and Kehtarnavaz 
above. Stenzel and Kehtarnavaz do not teach the step of selecting RGB gain 
is whether enable or disable. However, Meyers teaches the different 
operations of the RGB gain controller are selected depending on whether 
"RGB gain enable or disable" is set (see col. 2 lines 51-65). It would have 
been obvious to one of ordinary skill in the art at the time this invention was 
made to have used a mode control register for selecting the RGB gain as 
taught by Meyers to the white balance device of Stenzel as modified by 
Kehtarnavaz so that if the RGB gain enable is set, the RGB gain controller 

i 

recalculates and provides RGB gains, and if the RGB gain disable is set, the 
RGB gain controller provides predetermined basic RGB gains, thus increase 
the flexibility of image information communication and improve the quality of 
white balance (see col. 1 , lines 25-42). 

6. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Stenzel in view of Kehtarnavaz as applied to claim 1 , and further in view of 
Higgins (US Patent 7,1 76,935). 

Regarding claim 15, note the discussion of Stenzel and Kehtarnavaz 
above. Stenzel and Kehtarnavaz do not teach the RGB gain controller has 
preset coarse, fine and lock ranges. However, Higgins teaches the RGB gain 
controller has preset coarse, fine and lock ranges (see col. 5, lines 41-47). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have used the gamut expansion unit (108) as 
preset application as taught by Higgins to the white balance device of Stenzel 
as modified by Kehtarnavaz because it provides the RGB gain controller to 
recalculate RGB gains that may be used to scale both the chroma 
components with multipliers (see col. 5, lines 18-47). 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

- Cheng (US 7,1 62,078) is cited to teach an automatic white balance 
method for capturing a color image first and performing gray point 
searching in RGB color space or YUV color space. 

- Matsumoto (US 6,271 ,827) is cited to teach a display system for 
determining and converting the display data format into a predetermined 
format. 

- Murakami et al. (US 4,736,241 ) is cited to teach a white balance adjusting 
device for detecting a change of color temperature for an illuminating light 
source. 

Inquiries 

8. Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Kent Wang whose telephone number is 
571-270-1703. The examiner can normally be reached on 7:30 A.M. - 5:00 
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PM (every other Friday off). If attempts to reach the examiner by telephone 
are unsuccessful, the examiner's supervisor, Chanh Nguyen can be reached 
on 571-272-7772. The fax phone number for the organization where this 
application or proceeding is assigned is 571-270-8300. Information regarding 
the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 



Kent Wang 
5 March 2007 



CHANH D. NGUYEN U 
SUPERVISORY PATENT EXAMINER 




